English translation 
of 

Japanese Patent Laid-Open Publication No. 11-317887 



(43) Date of publication of application: 16.11,1999 

(51) Int. CI. : H04N 5/14 

G06T 1/00 
G04N 5/44 

(21) Application Number: 10-125053 

(22) Date of filing: 07.05.1998 

(71) Applicant: OLYMPUS OPTICAL CO., LTD. 

(72) Inventor: Masashi FUKUMICHI 
(74) Agent: Susumu ITOU 

(54) [TITLE OF THE INVENTION] IMAGE PROCESSING UNIT 
(57) [ABSTRACT] 

[OBJECT] It is an object of the invention to properly and 
quickly switch operational modes in response to a connected 
image output device. 

[SOLVING MEANS] An image processing unit 1 comprises an image 
processing circuit 11 having an EPGA for inputting an image 
signal from an image output device 2 for processing image 
such as emphasizing, a communication port 12 for inputting 
identification signal indicative of kind of the image output 
device 2 from the image output device 2, a CPU 14 for writing 
controlling of a circuit data to the image processing circuit 
11 through an I/F section 13 based on the identification 
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signal input from the communication port 12, an ROM 15 in 
which a plurality of circuit data written in the image 
processing circuit 11 and control program of the CPU 14 are 
previously stored, and a SRAM 16 in which data generated at 
the time of control of the CPU 14 is stored, 
[CLAIM] 

[1] An image processing unit for processing an image signal 
input from image output device, comprising mode storing means 
for storing operational modes in response to kind of the image 
output device, mode processing means for processing the image 
signal by setting of the operational mode stored in the mode 
storing means, identification information input means for 
inputting identification information for identifying kind 
of the image output device, and operational mode renewal means 
for comparing said operational mode set by said mode 
processing means and said operational mode set in response 
to the kind of the image output device judged by the 
identification information input by said identification 
information inputting means, and for renewing the 
operational mode stored in said mode storing means based on 
a result of said comparison. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD TO WHICH THE INVENTION BELONGS] The present 
invention relates to an image processing unit, and more 
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particularly, to an image processing unit characterized in 
a circuit data setting section of an EPGA (Field of 
Programmable Gate Array) . 
[0002] 

[PRIOR ART] Conventionally, in an image processing unit, as 
shown in Japanese Patent Publication No. 1-26225, kinds of 
image processing is switched in response to a connected image 
output device. Although its method is not disclosed in this 
publication, there is a simple method in which paths are 
switched in response to kind of the image processing. 
[0003] For example, as shown in Fig. 12, in a conventional 
image processing unit 101, an image signal from an image 
output device (not shown) is input to, e.g., three image 
processing circuits 102, 103 and 104, and the input signals 
are separately processed, and the processed signals are 
output to output device 106 such as a monitor through a 
selection circuit 105. An identification signal indicative 
of kind of the image output device (not shown) from an external 
input section (not shown) is input to a CPU 108 through a 
communication port 107. The CPU 108 controls the selection 
circuit 105 through an I/F section 109 based on this 
identification signal, thereby switching the operational 
mode (kind of image processing) by selecting one of image 
processing circuits 102, 103 and 104. 

[0004] Further, Japanese Patent Laid-open Publication 
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No. 6-343137 discloses an example of a video camera in which 
the operational mode is changed in response to the device 
to be connected, 

[0005] Recently, an LSI called FPGA (Field of Programmable 
Gate Array) becomes widespread. The feature of the FPGA is 
that the circuit structure can be rewritten. A circuit data 
of the FPGA is binary data and can be stored in a memory or 
a medium. Fig. 13 shows and explains a method for switching 
the kind of image processing using the FPGA. 

[0006] In an image processing unit 110, as shown in Fig. 13, 
an image signal from the image output device (not shown) is 
input to an image processing circuit 111, and a processed 
signal processed by the image processing circuit 111 is output 
to output device 106 such as a monitor. A structure of the 
image processing circuit 111 is written by the CPU 108, a 
plurality of the circuit data is previously stored in an ROM 
112. An identification signal indicative of kind of the 
image output device (not shown) from an external input section 

(not shown) is input to the CPU 108 through a communication 
port 107. The CPU 108 selects a circuit data in an ROM 112 
based on this identification signal, and writes the circuit 
data in the image processing circuit 111 through the I/F 
section 109. The operational mode (kind of image processing) 
can be switched in response to kind of the image output device 
in this manner. 



[0007] 

[PROBLEMS TO BE SOLEVED BY THE INVENTION] However, it takes 
time to write the FPGA, and the above-described image 
processing unit 110 writes the FPGA after the kind of the 
device is transmitted. Therefore, if the transmission of the 
kind was delay by some reason, for example, if power-on time 
of the image output device was delayed, there is a problem 
that an operator must wait for a long time. 
[0008] The present invention has been accomplished in view 
of the above circumstances, and it is an object of the 
invention to provide an image processing unit capable of 
properly and quickly switching operational modes in response 
to a connected image output device. 
[0009] 

[MEANS FOR SOLVING THE PROBLEM] An image processing unit of 
the invention for processing an image signal input from image 
output device, comprises mode storing means for storing 
operational modes in response to kind of the image output 
device, mode processing means for processing the image signal 
by setting of the operational mode stored in the mode storing, 
means, identification information input means for inputting 
identification information for identifying kind of the image 
output device, and operational mode renewal means for 
comparing the operational mode set by the mode processing 
means and the operational mode set in response to the kind 



of the image output device judged by the identification 
information input by the identification information 
inputting means, and for renewing the operational mode stored 
in the mode storing means based on a result of the comparison. 
[0010] According to the invention, the operational mode 
renewal means compares the operational mode set by the mode 
processing means and the operational mode set in response 
to the kind of the image output device judged by the 
identification information input by the identification 
information inputting means, and renews the operational mode 
stored in the mode storing means based on a result of the 
comparison, thereby making it possible to properly and 
quickly switch operational modes in response to a connected 
image output device.. 
[0011] 

[PREFERRED EMBODIMENTS OF THE INVENTION] An embodiment of 
the present invention will be explained with reference to 
the drawings below. 

[0012] Figs. 1 to 11 show one embodiment of the invention, 
wherein Fig. 1 is a view showing a connection relation between 
an image processing unit and image output device according 
to an embodiment of the present invention, Fig. 2 is a block 
diagram showing a structure of the image processing unit shown 
in Fig. 1, Fig. 3 is a memory map of an SRAM shown in Fig. 
2, Fig. 4 is a memory map of an ROM shown in Fig. 2, Fig. 



5 is a flowchart showing a flow of processing by a CPU shown 
in Fig. 2, Fig. 6 is a diagram for explaining a confirmation 
processing of connected device in step S3 in Fig. 5, Fig. 
7 is a diagram showing one example of message display in step 
S5 in Fig. 5, Fig. 8 is a block diagram showing one example 
of an image processing circuit constituted by an FPGA realized 
by writing a circuit data in processing of Fig. 5, Fig. 9 
is a diagram for explaining a first FIFO circuit for adjusting 
delay generated in first and second blocks in Fig. 8, Fig. 
10 is a diagram for explaining a second FIFO circuit for 
adjusting delay generated in first and second blocks in Fig. 
8, and Fig. 11 is a timing chart showing timing of each signal 
of the FIFO, circuit in Fig. 10. 

[0013] As shown in Fig. 1, in an image processing unit 1 of 
the present embodiment, an image signal output from an image 
output device 2 is input through image transmitting means 
3, and the image output device 2 and the image processing 
unit 1 are connected to each other through communication means 
4 so that one way or two way communication is realized between 
the image output device 2 and the image processing unit 1. 
[0014] As shown in Fig. 2, the image processing unit 1 
comprises an image processing circuit 11 having an EPGA (Field 
Programmable Gate Array) for inputting an image signal from 
an image output device 2 for processing image such as 
emphasizing, a communication port 12 for inputting 



identification signal indicative of kind of the image output 
device 2 from the image output device 2, a CPU 14 for writing 
controlling of a circuit data to the image processing circuit 
11 through an I/F section 13 based on the identification 
signal input from the communication port 12, an ROM 15 in 
which a plurality of circuit data written in the image 
processing circuit 11 and control program of the CPU 14 are 
previously stored, an SRAM 16 in which data generated at the 
time of control of the CPU 14 is stored, a battery 17 for 
back up the SRAM 16, and a display controller 18 for 
superposing character data and the like on an image data 
processed by the image processing circuit 11. 
[0015] The communication port 12, the I/F section 13, the 
CPU 14, the ROM 15, the SRAM 16 and the display controller 
18 are connected to each other through a data bus 19, and 
each circuit is controlled by the CPU 14, and the image data 
processed and superposed with the character data by the image 
processing circuit 11 is output to output device 20 such as 
a monitor. 

[0016] As- shown in Fig. 3, the SRAM 16 is provided with an 
operation mode data region 21 at a predetermined address 
position. In the operation mode data region 21, a numeric 
value of the operational mode data corresponding to connected 
device shown in Table 1 is stored. 
[0017] 
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[TABLE 1] 



Kind of connected device 


Operational mode data 


type A 


1 


type B 


2 


type C 


3 


type D 


4 



In the ROM 15, in addition to the control program of 
the CPU 14, a plurality of kinds of circuit data corresponding 
to the operational mode data to the image processing circuit 
11 constituted by the FPGA is stored at a predetermined 
address position in a first circuit data region 25, a second 
circuit data region 26 and a third circuit data region 27 
as shown in Fig. 4. 

[0018] Next, operation of the present embodiment having the 
above structure will be explained. 

[0019] As shown in Fig. 5, after power is turned ON, the CPU 
14 initialize basic hardware and then, reads out operational 
mode held in the SRAM 16 in step SI. Next, in step S2, a 
circuit data corresponding to the operational mode which was 
read in step S2 is read out from the ROM 15, and the read 
circuit data is written into the image processing circuit 
11 constituted by the FPGA. At the same time, hardware 
corresponding to the operational mode can be set also. 
[0020] Then, in step S3, the image output device 2 which is 
actually connected is confirmed. The confirmation is 
checked by the communication means 4 through the 
communication port 12. For example, RS-232C is known. Fig. 



9 



6 shows a procedure of the confirmation of the connected 
device. First, the image processing unit 1 sends "device 
type inquiry command" 31 to the image output device 2. In 
reply to this, the image output device 2 sends "device type 
information" 32 to the image processing unit 1. 
[0021] It is also possible to always send the device type 
from the image output device 2 to the image processing unit 
1 , and to allow the image processing unit 1 to properly receive . 
In this case, the communication means 4 maybe of one direction 
communicat ion type . 

[0022] Next, in step S4, the operational mode data 
corresponding to the image output device 2 obtained as 
described above, and an operational mode data saved in the 
SRAM 16 are compared. When both the data coincided, since 
the image processing circuit 11 corresponding to the image 
output device 2 is written, the procedure is completed as 
it is. If both the data are different, the flow proceeds to 
step S5. 

[0023] In step S5, an operational mode data corresponding 
to the. image output device 2 which is actually connected is- 
saved in the SRAM 16 . In step S6, as shown in Fig . 7, a message 
36 is superposed on a process image 35 of the image processing 
circuit 11 by the display controller 18, the operator is 
informed that a correct circuit data was not written in the 
image processing circuit 11, and the procedure is completed. 
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[0024] Here, a situation in which the operator once turns 
OFF the electric power of the image output device 2 and again 
turns ON the power in response to this message 36 will be 
explained. 

[0025] The image processing unit 1 again executes the 
procedure in the flowchart in Fig. 5. From step SI to step 

53, the procedure is the same at the time of boot-up. In step 

54, an operational mode data saved in the SRAM 16 and an 
operational mode data corresponding to the image output 
device 2 which is actually connected coincide with each other. 
This is because that in step S5, an operational mode 
corresponding to the image output device 2 which is actually 
connected is saved. in the SRAM 16 at the time of last boot-up. 
[0026] Next, operation of the image processing circuit 11 
constituted by the FPGA in which the circuit data was written 
under control of the CPU 14 will be explained. 

[0027] As shown in Fig. 8, the image processing circuit 11 
having circuit data comprises a first block 41 and a second 
block 42 for differently processing the input image signal, 
and a synthesizing block 43 for synthesizing image processed 
by the first block 41 and the second block 42. 

[0028] In the image processing circuit 11, the input image 
is input to the first block 41 and the second block 42 and 
differently processed therein. Outputs therefrom are input 
to the synthesizing block 43 and synthesized as one image 



and is output. 

[0029] Here, the first block 41 outputs, e.g., a processing 
result of full color 24 bits, and the second block 42 output 
1 bit information, i.e., so-called mask information as to 
whether the processed image should be displayed. 

[0030] At that time, if there is a difference in delay between 
the first block 41 and the second block 42, a deviation in 
image position is generated. Therefore, it is necessary to 
adjust one or both delays. Thereupon, for adjusting the 
delay, an FIFO (first in first out) memory is used. 

[0031] The FIFO memory can arbitrarily delay the time, but 
the maximum value of the image is limited to a range of 
capacity. If an image of 640 dots by 480 lines is delayed, 
a capacity of 640x480=307,200 dots is required. If the 
memory capacity is smaller than this, a plurality of memories 
are used to extend the capacity. 

[0032] If the capacity of memory is smaller than the above 
value, a plurality of memories are used to extend the capacity. 
For example, in an FIFO circuit 50 as shown in Fig. 9, two 
FIFO memories 51 and 52 whose input terminals and output - 
terminals are connected in parallel and each having a capacity 
of 262, 144 dots (<307,200 dots) are used, data is input to 
the two FIFO memories 51 and 52 by one-dot by one-dot 
alternately, and data is output also alternately, thereby 
extending the capacity. 
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[0033] The FIFO memory has data width for input and output, 
and widely used memory has 8 bit width . However, in an actual 
application, like the mask signal of the image, 1 bit 
information is sufficient. In such a case, if the FIFO memory" 
of 8 bit width is used to delay the 1 bit width data, 7 bits 
of the FIFO memory is not used all the time and is waste. 
[0034] Thereupon, a method for extending the capacity in such 
a case without using a plurality of FIFO memories will be 
explained . 

[0035] As shown in Fig. 10, an FIFO circuit 60 having 1 bit 
width has extended the capacity comprises an FIFO memory 62 
and a selector 63. Referring to a timing chart in Fig. 11, 
a signal input from Din is sent to a shift register 61, and 
is converted from 1 bit to 2 bit by the shift register 61 

in synchronization with pixel clock <J>1, and is input to the 
FIFO memory 62. 

[0036] Two division clock (J>2 of the pixel clock (J>1 is supplied 
to an FIFO memory 63. A data from the shift register 61 is 
sent to the FIFO memory 62 with a timing of rising edge T. 
The delay amount of the FIFO memory 62 is determined by a 
time difference of pulse between the write reset and read 
reset, and the data input to the shift register 61 is output 
to inputs Dl and D2 of the FIFO memory 62 after a constant 
delay time. 

[0037] Outputs Ql and Q2 of the FIFO memory 62 are again 



returned into 1 bit from 2 bits by the selector 63, and output 
from the selector 63. The selector 63 may comprise a shift 
register . 

[0038] As described above, in the image processing unit 1 
of the present embodiment, the circuit data which is 
previously stored in the SRAM 16 is written into the FPGA 
which constitutes the image processing circuit 11 and then, 
the data is sent to the connected image output device 2. 
Therefore, the image processing unit 1 can be turned ON 
without waiting for the confirmation of the image output 
device 2. That is, even if power-on of the image output 
device 2 was delayed, it is possible to boot up the image 
processing unit 1 first and after that, the image output 
device 2 is carried out and thus, the operator need not wait 
for a long time. 

[0039] If the kind of the circuit data written in the FPGA 
constituting the image processing circuit 11 and the kind 
of the image output device 2 are different, a circuit data 
corresponding to the connected image output device 2 is read 
out from the ROM 15, and stored in the SRAM 16, and the operator 
is instructed to again boot up the connected image output 
device 2 by a message. Therefore, the operator can boot up 
the image output device 2 in response to the message, and 
it is possible to boot up the image processing unit 1 reliably 
and easily. 



[0040] [INSERTION] 

( Insertion 1 ) An image processing unit for processing an image 
signal input from image output device, comprising mode 
storing means for storing operational modes in response to 
kind of the image output device, mode processing means for 
processing the image signal by setting of the operational 
mode stored in the mode storing means, identification 
information input means for inputting identification 
information for identifying kind of the image output device, 
and operational mode renewal means for comparing said 
operational mode set by said mode processing means and said 
operational mode set in response to the kind of the image 
output device judged by the identification information input 
by said identification information inputting means, and for 
renewing the operational mode stored in said mode storing 
means based on a result of said comparison. 
[0041] (Insertion 2) An image processing unit according to 
insertion 1, wherein said mode processing means is an FPGA 
(Field Programmable Gate Array) 

[0042] (Insertion 3) An image processing method for 
processing an image signal input from image output device, 
comprising: a mode setting step for setting an operational 
mode corresponding to kind of said image output device for 
processing said image signal stored in mode storing means; 
device judging step for judging kind of said image output 
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device; and an operational mode renewal step for comparing 
said operational mode set by said mode processing step and 
an operational mode corresponding to said image output device 
judged by said device judging step, and for renewing said 
operational mode stored in said mode storing means based on 
a result of said comparison. 
[0043] 

[EFFECTS OF THE INVENTION] As explained above, according to 
the image processing unit of the present invention, the 
operational mode renewal means compares the operational mode 
set by the mode processing means and the operational mode 
set in response to the kind of the image output device judged 
by the identification information input by the 
identification information inputting means, and renews the 
operational mode stored in the mode storing means based on 
a result of the comparison, thereby making it possible to 
properly and quickly switch operational modes in response 
to a connected image output device. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A view showing a connection relation between an image 
processing unit and image output device according to an 
embodiment of the present invention 

[Fig. 2] A block diagram showing a structure of the image 
processing unit shown in Fig. 1 

[Fig. 3] A memory map of an SRAM shown in Fig. 2 
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[Fig. 4] A memory map of an ROM shown in Fig. 2 

[Fig. 5] A flowchart showing a flow of processing by a CPU 

shown in Fig. 2 

[Fig. 6] A diagram for explaining a confirmation processing 
of connected device in step S3 in Fig. 5 

[Fig. 7] A diagram showing one example of message display 
in step S5 in Fig. 5 

[Fig. 8] A block diagram showing one example of an image 
processing circuit constituted by an FPGA realized by writing 
a circuit data in processing of Fig. 5 

[Fig. 9] A diagram for explaining a first FIFO circuit for 
adjusting delay generated in first and second blocks in Fig. 
8 

[Fig. 10] A diagram for explaining a second FIFO circuit for 
adjusting delay generated in first and second blocks in Fig. 
8 

[Fig. 11] A timing chart showing timing of each signal of 
the FIFO circuit in Fig. 10 

[Fig. 12] A block diagram showing a first example of a 

structure of a conventional image processing unit 

[Fig. 13] A block diagram showing a second example of the 

structure of the conventional image processing unit 

[EXPLANATION OF REFERENCE NUMERALS] 

FIG. 1 

1 Image processing unit 
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*UB@tt 1 1 1 Ottlfttt, CPU1 0 8K:J:9*&»* 
4x5*5, •t<D|I]?g7'— *f*. ROM1 1 2jrfob*»C* 

rtSfifiJtf— hi 0 7Sr^LtCPUl 0 8teA*£*U 
CPU 1 0 8|i, Z.<Dmm%-\zm<5ZROMl 1 2<D 
«f*»bEK9*— *«r3»RU I/FSB1 0 9Sr^-U"Ca 

iat, VttitiftW^WHKJ&XTttff**-- K (Pitt 

[0 0 0 7] 

t»W*««HfcUJ:5fc^5BUB] L*»U^dS?>, FPG 

A<os*a*tt^BB*s*»*»5*«» trjjfiwsfift&jaasa i 

20 i o-eo. WiosgiiAseaidixT^&PPGA^*^ 

[0008] *«Kfi, ±|&4Hftl::K*-C&d*l.fc'be> 
[00 09] 

■Jf^e- K fcflBlti-* KE**« t , ttlB*— KIB 

«wa*a»]fflr*A*^a*«A* ufcnwa*i»jfli «t J; ot 

40 KfcfcH«UiblMlr*te»^S#WB*-KIB*^atwfE 

[0010] *%^ro@f^«!!S|ggt?tt, aWBiw*— 
K3E*f KftSa*aKK3fe**ifc*Waft^ 

IBlt*ai-E**ih.-CV^5«rE»ff*-K«r3l«ri-*C 
50 9**.fc, *9J*»offlit»wtf 5 cfc«rTfi8i:i-5. 



3 

[0 0 1 ll 

imm<nmm<n>mm\ eat. mw&&mi,Wb*3Bm 
[ o o l 2 ] El i &v*L0 i i I4#3§fjro— mM<omu 

\z&t> 9.01 fipj^Msissstm^tti^^w^ 

:Bj5fc0, H3»4E2(OSRAMW^^e!;-V3/7 , Sr^i- 
0, ia4tt02WROM<7Dp« ; E-y-vs/^ , Sr^-r0. 05 
140 2 w C P u \z ± o — ^ — 

It -5 * s>-fc— v^^co— #]$r^1-0. 0 8 J40 5 W&g 
lc J: •? ^*5##ii*nxllS.*ix5 F P G AT? 

8 <om 1 y » y trRXfim 2 y * "CSIdfe-f -SjiiiSrSS 
*+4*10F IFOHISfcttWi-SlllWia, 01014 
0 8 Of 1 T'n y VBtSX'g, 2 :/n y * T?^i-55SffiSr 
!BS-t-5^2(OF I FOElK«:IftWi-5IftWia, 011 
140 1 0 OF I FO[sI8Sro«-m-§-03^^ ^ V^Sr^i"^ 
-f^^^-^— NffcSo 20 
[0013] 01 \Z7rrti. 5 i-. &&M<D&ffi<Dm&& 

@2 fcpj^«aa^giow*siaft^4i=ius^$ 

pj^Ul^^§2A»b@i^«! ; S^ei'-<??>i-*l6]^fc 

[0014] ®&«iage 1 14. 02 5 1'. B 

2 b OTW^m^-SrJii^'esl^S: 3 Sr^ L-C 
A^U&i^wWfc&g&fTjFPGA (Field 
P r o g r a mm able Gate Ar ray) T? 30 

M2t, iim#- h 1 2 75^A*$ixfc^Siifg-§-l-S 
I /F95 1 3 £fl-LT!I&#yS[H]i& 1 1 ^USSx 
— *<D#£&;Wfc|(SpSrfT5 CPU 1 4 t. PHfe&aiilSg 
1 1 K##&£;h,3 : lg&<£>ll]!&7 i '— ^.RtfC PU14W 
B^n^ASr^ft^Ut^SROMl 5t, CP 
U 1 4ro^J^lr^$Hfc7 f — *Sr&&>rt-5SRAM 
16i:. S RAM 1 6 %'<v 7" JJ 1 7 

fc> p^siHiSi \\ci.y)^m,^itM^ff~9\z-x 40 

^7-?^?:iI$t5f>f ^T'W 3^ F o-7 1 8 

[00 1 5] iifgstf— M 2. I/FpiJ13, CPU1 
4. ROM15. SRAM1 6Sy7-{^l"f =>h 
a— 7 1 8147*— 1 9\z3:<0fflgl&fr. CPU 

1 4trJ;iJ=&|5]gS^$jffl)$tl.. X^x-^SrSSLfc 
HttftSigft 1 1 l-i ►J^S^tifcBi^r-^^*^^ 
^wdi^SS2 0 ~~tiit)£ftZ> J: 5 fcfcotv**. 

[0 0 16] S RAM 1 61-14. 0 3 K^i: 5 TR 
fetOT KUJX&gtrf&tf^E— *®i$2 l^Sltb 50 
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[0 0 17] 
[igl] 









1 




2 




3 




4 



£/c, ROMl CPU 1 4<D^Jffil7'n^7A<D 

ttfc. 04»^i-i5^. fif£<DT K^ttgC, FP 
GA-C$J&$;h.fcm®*&g[HlS&l l—wttfls^— Kx— 
^iC^Cfc^&SSWlHlSx-^^. S&lElSSx-^IK 
^25, J^BBf— *««2 6X^313^— 
&2 7K&j&<j$;fc,-CV-5. 
[0018] #cK. 1W£5 K^fc^ft/L^ISJS^.fig 

[0019] 05 \z^-r i 5 ISSAt. C P U 1 
4J4, V>*-7'CDtDMfc&ft^tz.&, 
y-fS 1 T? SRAM 1 6 \z^^ixX\>^W>^~ 

Kx— ^I'^J&Lfc®^— ^£ROMl 5*>k 
tt*WU FPGA-el??J&£;h,fcMfi&&3SlH]S&l 1 Ka- 
LTg^Hi Lfcll]g&7*— *co##ii#.&*T5. **3, ID 

[0 0 2 0] ^UT, JX^s/ys 3T-. Sl^l-SE^SH 
TV^Spf^ffi*^2W5fe®SrtT5. ?t^l4. iiff^— 

M 2 t^bfciifI^iS4twi»3^JX> RS 
-2 3 2C^^P?jtl,-CV>5. 0 6lr. 

3MiSr*i- 0 m^aiSB 1 A^ISf&Ui^aiS 2 
5c ^ni::i5;cT®^a*^2A>t 3 ®^«!.a^Bi 
[0 0 2 1] /i*5. i{im^2^^migti 

4l4tf:fr!Sjism-egFtr„ 

[0 0 2 2l ?fclr. ^.^5/^3 4^131^, o 
— * fc . S RAM 1 6 KGMfcSftfcibfl^E— Kf-^ Sr 

itusi-s. p5f#A 5 -aufc&g-i4, iiifew^m^2i^ 

tfcM^S&SlEl^l l7)5«#iiS^TV-5<C»T-. ^r<D* 
tf. 

[0 0 2 3] ^XS/T'S 5T-I4. H^tdgj&SaxTV^ 



5 

M&ffl;fc®3§2l::#&r3ibf1^e-K7 f -*&. SRA 
Ml 6\z&1fr5 0 ^rUT, x<r*j7S6X'tt, 0 71- 

i&mm^ 1 1 ovmm®. 3 5i:> y-t— i? 3 6 

t£frotiZk&. »fl2tffc*qfe-ti\ *&S&irr-f--5. 
[0 0 2 4] C^T% Z.<»* yir— ^3 6IZf£oTtAf^ 
pi«Ui*«|S2roSagS:-a§)oT. AftittL*. 

[0 0 2 5] IHfc&ag® 1 1±. St/I35c07n-^^ i 0 

T«, S R AM 1 6 t^#£tl®]f1^e— Kr-? i: , % 
m Steffi. £ v > 5 pHfeffl;/3&3& 2 K 5 ftf^* - 
Kt*— ^tt— ai--5„ ft-tfft£>» «ftH]St*)±(f^^. ^ 

[0 0 2 6] W:> cpui 4<oUm\zL&*)m'&'f— 9 

<0$#ii*^tT*3ttfcF P GKXm&.iSfrkM'&'imm 20 

«&i i lomm^^T&^Zo 

[0 0 2 7] m 8 jr^-i-<t 5 1-, *lcJ:»»ffrft 

2KJ;9&3S£ftfc®&&^£^5-g-f£;yny*4 3 t 

[0 0 28] LT\ mt&iBmfstf& 1 1 T?I4, A;*j£;h. 
fcUHfett. 11^5-^4 1 RXffS 2^ny?42 KA 

^n^tb^^ofci&S^^feixS. *:fi?h<o 30 
tii^»tt, -&^n-/^4 3I^A^3$tL. 1 orolfll^ 

[0 0 2 9] mx.t£%Zl7ci-y# 4 1 ti7/U* 

7— 2 4 try hro*0.aS*Srta^/L, ^27 , n S /?42 
«:ja].SSnfcIIf{feSr*^-r -5*^=^0 1 try h<Elt$8, 

[0030] rroirt, iiyny^41t$2^By 

* 4 2 •cmst\z.&fi*>& t . w^ro&ewi'nsr^c 
^©asfc^o -t^"c. 'Mmnw&ma-z. fifo (f i 40 

rst In FirstOut =$fcA*l<5fcliJ L) * * 

[0 0 3 1] F I FOy*!)tt. ffit^SigfcS 

PBkfta. ffilw. 640 KfhX4807-f ^WSf^W 
aj£<Hfd*§£-l4. 640X480 = 307. 20 0 K 

[0 0 3 2] >*y©«***wJxJ:Ot>/h*v*»S-H. 
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*.HCH 9 fc^iM: 5ftF I FOi^S 0t-*3VT, A2l 
&T/ffi*^#I^^J(r«iKbTfe5 2o<0, CTili^ft 
^2 6 2, 1 4 4 Ky h (< 3 0 7, 200 KyK ffJ 
FIFO^*Ll51, 52£rfflV\ C03200FIFO 
^tUSl, 5 2K 1 Ky h<5o^S{r7*— * SrA;*J 

[0 0 3 31 tZL^T?, FIFO/tyiiWiJ^f- 

twfcfcS. rwi 5£B#C:, El 9 Ul^bfc 8 fy hid 
OFIFO^^eyirgot, 1 Hero?*— *0>S5§ 
frfTofc*S\ F I FO>^!J ©7tTy h&ttftCttffi 

[0 0 3 4] -^r.T\ iiCijittt, F I FO> 

[00 3 5] EI 1 0 d^i-J; 5 ^a*£5S5rlimbfc 
1 try hflgOTF I FOHSS6 Of*, -^hw-we 
1, F I FO^^U 6 2SOttl/^? 6 3 
iV El 1 HSr^HBLT, Dinit) 

A*$tufcm-§-i±. h^^6 n^p,tu, mm 

?w?4> Hz:mM\^X^<0>7 b Ui??.-5> 6 If 1 f 
y hri»t>2f y >^a5tft$n, F I FO> * y 6 2—A 

[0036] FIFO^tH 3lrfc3\ pj^ny^ 4, 
1W2^SB^D5/^* 2tfS{fc|£$*i,T*5>K ^ny^ 
<f> 2<DiEt>Jb*i9^yv?T<^^^ 5 Vy*t?v-7 h u-i?^ 
^ 6 lA^ro-r— **SF I FO^^-y 6 2tCglt>a ! *^ 
So FIFO^ ; t!J62 coS®fil±7-< h y -fe y 

7 h 1/-^^ 6 i trA*$nfc^— fevmm&m 

F I FO^^E-y 6 2roA^Dl, D2^M^3$ix5 0 
[00 3 7] F I FO^*y 6 2OTW*Q1, Q2I±, ± 
XsirfGZX-^ 2 1fy hA^StJtlfy hCISfl, -fe 
6 3^e»ffl*$H*. **3. -tU^^6 3tt, 

[0038] lr*^agOD^ro®^Sgg 1 

T-|±, SRAM1 6^K>tt«fl*ftTV^igK7 f — ^S: 
BHfc8!!3lH]!g 1 1 Sr^fi£-f--5 F P G Afc:#£j£A,7£& 

[00 3 9] ®ffi*aSlHl^ 1 1 $rfltj*1-5 F P G 

Lt0ST-^*ROMl 5A>b^lliUSRAMl 6 



(5) 
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■e. &?tK]^$JHc0a&a&K 1 £5£*>-hlf 5 ;i i: 

[0040] [#ia] 

Kt, ttrffiWJIf « Ktl J^j bfclWBWM 

[0041] (ftiwi 2 ) wis*- K*aa^«», F 

P GA (Field Frogra mm able G a 
te Ar r a y) T'feS ^ i: 5:^® t-f5<+IE^ 1 lr 

G*«Mfc*aa&a. 

[0042] 3 ) M&mtimm* 
aroiusijxa t. fa^e— K»sia-eR je $ tb^striESi 

K £ , tfriEttlS&WJlSU: J: o T WJ UfctfrtBIB 
[0 0 4 3] 



nan saso»ttu:«*iBa«Haaia*a t 

[02] H l oWI»ii Ic«*t*t«*H 

[03] @2©SRAMffl/ : tJ-7y^S:,T;t@ 
[04] 02<OROM<oy^E-y-^s/7'Sr^'i-EI 
[0 5] EI2 0CPUtwJ:5«iffi©Bitn$:^7o— =f- 
10 + — h 

[06] 05O7f?/S 3C43t*3ttIfeWB«>aB*& 

[0 7] E15©^TS'/S 5fc*3»t5> yfe— 
— ^JSr^-f-0 

'aatfts f p g A-e«rit*jxfcwa«Ma[aK«3-w«ra% 

[09] 08Oliyny^Wg2^ny?fMt 
5S3iS:i3fi-rs^lOF I FOIsl^-SrlJi^-rsUiWia 
20. [110] @8<Dfl5'By^Ml27'By^fM 
■|-5JlSSr!iSi-2)m2<73F I FOEH6«rlft?l!"t"aBW! 
0 

[01 1 ] 01 OOF I FOIHS80>3-{f 5 

[012] rafceH&jaa&Bag i wM^JSr^-r^ 
s£0 

I0i3] fBfcojoaAoa&iraji! 2 ««rtwtrawii 



30 



40 



1 -BfeJoaXK 

2 -naitttriKB 

1 1 — sHfejaaiggs 

1 2- a«#- h 

13- 1 /FSB 

1 4- CPU 

1 5- ROM 

1 6 —S RAM 
1 

1 8-f^^l"f3VFB-7 

1 9 

2 o-tttfrim* 



[01] 



4 • 

(6) 
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7 



[02] 



-rt- 



""1 



, 1 



13 



1/FSS 



18 



-•5 19 







ROM 









/ 15 16 . i ^ 

12 Myf'J 



7 

20 



[123] 

u 21 



[04] 



,15 



■5 s — ^fHtS 



?2E 



26 



Its 



27 



113 5] 



[[£16] 



, SI 




7? 

31 



[07] 



[EI8] 




41 43 

■ — — ~d~v^ n 



-7^ 

42 
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[@9] 



7? 

52 





s 


B 

-7-= 1 


1 


J fifcm**; 





[Ell 0] 



61 

/ 



Din - 
01- 



0 2 — 



D Q 



D Q 



L. 



62 



FIFO 



w 




-Doul 



IBI1 1 ] 

_[ (_j |_[ (_] |_j L 

Dfn <K)|dl|d2|d3|d4|d5|dS|d7)dB dF| 
DO 




do| dl |d2 



<£ d4 dS dfi 



57 



d8 d9 



Dl 
Ql 
Q2 

Dout 





| do] dl| <Q 




45 


dfi 


d7 1 dB 


1 









dl 



dS I d7 49 



dfi I da 



|d0|dl|d2 



d3 d4 Id5 dfi 



d7 | da I 



(8) 



»HW 11-317887 



imi 2] 



. 1D1 



1 



- LOS 



0S5 



108 



104 



109 



CPU 



ara. 



■/r= 



7 

106 



107 



101 3] 



111 



110 



109 



3*3 



7 



CPU 



ROM 



/ 112 



107 



7 



106 



